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The clinical manifestations of dermatophytosis of the glabrous skin caused by
Trichophyton rubrum (T. purpureum) were comprehensively reviewed in 1938
by Lewis, Montgomery and Hopper (1), who classified the lesions as circinate, solid
plaque, gyrate and tinea imbricata-like forms. Additional varieties have been
described, including an eruption simulating dermatitis herpetiformis (2). I shall
report another type of lesion which is uncommonly produced by T. rubrum, an
isolated chronic urticarial or multiform erythema-like ringed or serpiginous
efflorescence, resulting in the picture of erythema perstans.
Under the designation of atypical erythemas (3) or erythema perstans (4) are
grouped several eruptions belonging to the classification of erythema multiforme
but not conforming morphologically with the classic features of that syndrome.
Unattended by systemic symptoms, they bear certain analogies to chronic urti-
caria and to dermatitis herpetiformis. Freudenthal (5) listed as the characteristics
of the atypical lesions their erythematous aspect, absent or slight degree of infil-
tration, central healing without atrophy, circular or serpiginous development
with or without scaling, and chronicity and recurrences. Often reference is made
in case reports to exacerbations of the eruption during hot weather. Four types
are recognized:
1. Erythema simplex gyratum (Jadassohn), in which evanescent superficial circinate and
gyrate lesions produce an eruption which may persist in situ for months.
2. Erythema figuratum perstans (Wende), or erythema microgyratum persistens (Strem-
pel), in which the annular and polycyclic eruption appears to change constantly by develop-
ment of new lesions, serpiginous advancement and confluence, with a border characterized
by a smooth raised outer zone and a scaling inner zone.
3. Erythema annulare centrifugum (Darier), in which lesions are differentiated from
those of the preceding group by their firm, rolled "keloidal" border. (I believe that types
2 and 3 possess sufficient similarities to warrant merging them into a single classification.)
4. Erythema chronicum migrans (LipschCtz), in which a solitary (sometimes multiple),
slightly elevated annule enlarges by peripheral extension, in some cases attaining huge
dimensions.
The chronicity of the eruption well merits the name erythema perstans. Au-
thors have recorded examples of transitional forms between the various types,
which serve to unify the group. Studies published recently by Jilison and Hoekel-
man (6) indicate that in some cases erythema annulare centrifugum originates
as a dermatophytid.
Through the following report of cases, I propose to furnish evidence that erup-
tions similar to or identical with those described as forms of erythema perstans
may be caused by infection with T. rubrum. This is to say that T. rubrum is
capable of producing in some patients "urticarial" lesions which, due primarily
Received for publication December 14, 1953.
237
238 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
to the absence of scaling, may he deceptive as to their fungal causation. In the
semitropical climate of Florida, where the incidence of infection with T. rubruni
is high, cases of the urticarial eruption are not excessively rare. Indeed, urticarial
papules and discoid nodules on the trunk and extremities are observed at times
in association with more characteristic, scaling lesions of dermatophytosis when
T. rubrum is the pathogen. Because organisms are usually sparse in the lesions
simulating erythema perstans, mycologic examination regrettably is often un-
fruitful unless search for fungi is diligently and tenaciously pursued.
REPORT OF CASES
Case 1. An Army officer, aged 32 years, was seen in 1945 because of a solitary, persistent,
slightly pruritic eruption which had appeared on his back one year previously while he was
on duty in the South Pacific. His skin was otherwise free of disease, and general medical
examination disclosed no abnormalities.
Over the right shoulder was a roughly oval figure, measuring 6 cm. x 9 em., with smooth,
superficial, uninfiltrated and discontinuous pale-rose colored gyrate border about 5 mm.
wide. Centrally the skin appeared to be normal. At various times some segments of the
festooned border would fade out, to be replaced by delicate new arcs which appeared within
the involved area and spread peripherally to join the other segments of the border.
A specimen of skin removed from the border for biopsy disclosed only a mild inflam-
matory collection of lymphocytes and an occasional eosinophil around the blood vessels of
the upper portion of the cutis. Attempts to demonstrate fungi by direct microscopic examin-
ation of scrapings were unsuccessful. Cultures of scrapings yielded a growth of T. rubrum.
Tincture of 3% chrysarobin in chloroform applied for one week caused the lesion to
disappear, but it returned two weeks later. The lesion responded similarly to applications
of chrysarobin on subsequent occasions, each time reappearing within a few weeks.
Case 2. A laborer, aged 25 years, in 1948 presented two eircinate lesions on his left tro-
ehanteric area, each measuring about 5 cm. in diameter. The lesions, which were slightly
sensitive to touch, had appeared during the previous summer, paling appreciably during
the winter months but not disappearing, and had become conspicuous again with the advent
of hot weather.
The borders of the circles were dusky red, soft, smooth, 6 mm. wide and elevated 2 mm.
Centrally the skin showed slight hyperpigmentation and no sealing. Potassium hydroxide
preparations of scrapings from the border disclosed scant hyphae on microscopic examin-
ation. Culture on Sabouraud's dextrose agar finally grew T. rubrum after many attempts.
Both soles showed the marginated erythematous scaling dermatitis characteristic of
infection with T. rubrum. This organism was demonstrable without difficulty in potassium
hydroxide preparations and in cultures of the scales.
Histopathologie examination of a biopsy specimen taken from the border of one of the
trochanteric lesions (Fig. 1) showed a tiny patch of parakeratosis in the stratum corneum
and a slight grade of aeanthosis, with mild foci of intracellular edema and increased melanin
pigment in the deeper layers of the rete malpighii. The blood vessels of the upper levels of
the eutis were dilated, their endothelial cells swollen, and they were surrounded by an
edematous space bearing a fine reticulum on which was suspended an infiltrate of lympho-
cytes. By the Hotchkiss-MeManus technic the presence of rare hyphal fragments was
revealed in the stratum corneum.
Case 3. A woman, aged 38 years, was seen in 1950 because of a solitary annular lesion on
her back, occupying the right subseapular area and measuring about 15 cm. in diameter.
The lesion had been present for three years, clearing during the cool season and recurring in
the spring. A fine dull-red ring, about 5 mm. wide and slightly elevated, enclosed a tannish
discolored area. Multiple examinations of scrapings from the border eventually disclosed a
few hyphae. Cultures yielded a growth of P. rubrum.
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Fin. 1 (Case 2). Section of skin showing mild perivascular collection of lymphocytes in
upper portion of cutis. H & E X80.
Applications of 5% sulfur in benroic and salicylic acid ointment (N. F.) caused the
eruption to fade, but shortly after treatment was discontinued it recurred in the same site.
The patient was seen in February 1951, when all signs of the disease had vanished.
Scrapings taken from the previously involved area of skin produced a growth of TI'. rubrum
on Sabouraud's dextrose agar. The eruption returned spontaneously in April 1951.
Cesc 4. A woman, aged 32 years, in 1950 developed a circinate eruption on both forearms.
The extensor surface of the right forearm near the olecranon exhibited two oval lesions,
each about 2 cm. x 3 cm., with rolled pink border and pale center, and on the left forearm
was a similar solitary lesion. A clinical diagnosis of granuloma annulare was at first con-
sidered, until microscopic examination of a specimen of skin removed for biopsy disclosed
that the essential pathologic alteration consisted of a dense perivascular infiltrate of lym-
phocytes in the upper and middle portions of the cutis.
Mycologic examination demonstrated hyphae in scrapings from the border. After re-
peated trials T. rubruoz was grown on culture. The trichophytin test produced an immediate
urticarial wheal, but no delayed, tuberculin-type reaction.
Local treatment was ineffectual. The patient recently reported that about two years
after its onset the eruption gradually faded and finally disappeared without evident cause.
It has not returned during the past year.
COMMENT
It is the purpose of this paper to call attention to infrequent fixed urticarial
and erythematous manifestations of infection of the skin with T. rubrum, which
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may simulate eruptions described under various names as chronic and atypical
varieties of erythema multiforme. Since the organisms are not readily detected, it
is probable that some cases reported in the literature as persistent atypical ery-
thema multiforme were actually cases of dermatophytosis. It seems significant
that time and again in reports of cases of erythema perstans the negative results
of search for fungi are related, indicating that the diagnostic possibility of derma-
tophytosis was entertained at least tentatively. Less significant, but worthy of
note, are instances in the literature of transient improvement after application of
chrysarobin, iodine or other medications possessing antifungal activity. This is
not to suggest that many of the eruptions reported as erythema perstans were
necessarily of fungous origin; but in a small number of cases, through painstaking
search for fungi, organisms may finally be demonstrated, establishing for those
cases the etiology of the eruption and removing them from the "cause unknown"
category of erythema multiforme. The presence of fungi in obviously smaller
numbers in this form than in the other clinical varieties of infection with T. ru-
brum is perhaps due to immunologic peculiarities of the host. Exploration of still
obscure areas of the biology of fungous infections will surely in time clarify cer-
tain challenging aspects of the patient-parasite relationship such as the phenom-
ena of tissue resistance, tissue reaction, and lesion morphology.
In hot climates there is often no clearing or amelioration of the dermatosis
caused by T. rubrum during the winter months. This is not extraordinary if one
recalls that even residence in a cold climate may occasionally exert no favorable
influence upon the severity of the disease or that the disease may actually become
worse under such circumstances. Also, in hot climates the recalcitrance of the
eruption to treatment is outstanding, the lesions responding only to strong con-
centrations of antifungal medication, and then but partially or transiently. I
cannot confirm the observation of Rothman (7) that clearing of the eruption on
the glabrous skin is consistently achieved with ease. It is my experience that T.
rubrum infections of the glabrous skin sometimes improve rapidly, but far more
commonly they are intractable to treatment and clear only partially. Moreover,
that disappearance of lesions cannot be equated with cure of the disease may be
demonstrated in typical cases by the recovery of fungi from areas of the skin pre-
sumably "healed" by treatment. The same mute persistence of asymptomatic
foci of fungi at the fixed site of recurrent erythema perstans-like lesions was ob-
served in Case 3.
In characteristic form the eruption caused by T. rubrum may sometimes be
present on the trunk and extremities entirely unassociated with involvement of
feet or nails. At times the total extent of the eruption consists merely of a solitary
scaling patch, or a few scattered patches, on the glabrous skin. Localized instances
of this kind seem to connect the typical manifestations of infection by T. rubrum
with those of the infrequent erythema perstans-like lesions described in this
paper.
SUMMARY AND CONCLUSIONS
An uncommon circinate and gyrate urticarial and erythematous eruption
caused by T. rubrum is described which is clinically indistinguishable from the
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chronic variant of erythema multiforme known as erythema perstans. The ab-
sence of scaling in these lesions may unfortunately divert clinical suspicion from
their mycotic origin. It is suggested that intensive search for fungi is required
in such cases because of the paucity of organisms, perhaps due to immunologic
factors of the patient. Even during remissions of the eruption it may be possible
to demonstrate the "silent" presence of T. rubrum in the area, accounting for the
fixed recurrences of lesions.
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